Design-This was a retrospective cohort study of people whose houses had been surveyed in 1936 and whose household size was known from the 1939 census. Subjects were followed through the National Health Service Central Register from 1951 to 1989. Setting-The housing survey had been carried out in the midland town of Chesterfield.
Subjects-Subjects comprised 8138 men and women born after 1900. Results-A total of 2929 deaths were observed during the follow up period. All causes mortality in the full cohort was not consistently related to any of the housing variables examined, but among subjects who were still children at the time of the housing survey, death rates were higher in those whose houses were crowded or lacked a hot water tap. No associations could be shown between stomach cancer and domestic crowding or food storage facilities; chronic obstructive pulmonary disease and domestic crowding or use of gas for cooking; or rheumatic heart disease and domestic crowding. There were few deaths from these causes, however, in subjects who were children at the time of housing survey. Conclusions were the surname of the tenant or subtenant; the total number of rooms and number of bedrooms; whether the house had a hot water tap and/or fixed bath; the type of foodstore, cooking facilities, and lavatory; and the number of residents allowed according to criteria defined in the 1935 Act. The latter depended on the number and size of rooms. From these records we selected a sample of 4370 addresses to cover a range of housing quality.
The list of addresses together with the names of tenants and subtenants was sent to the Office of Population Censuses and Surveys (OPCS) who identified each address in the census of September 1939. From the census, the OPCS abstracted the sex and dates of birth of the residents and forwarded this anonymised information to us with a note of whether persons of the same surname as D Coggon, D I P Barker, H Inskip, G WYeld the tenant or subtenant at the time of the survey were still living at the address in 1939. In addition, residents born after 1 January 1900 were traced through the National Health Service Central Register (NHSCR) and followed up to 31 December 1989. For subjects who died during the period of follow up, the OPCS provided us with the date and underlying cause of death (coded to the 9th revision of the International Classification of Diseases). Where subjects were lost to follow up for other reasons (mostly emigration), we were given the date when they were last known to be alive.
Of the 4370 addresses selected for study, 3563 (82%) were occupied in 1939 by a person of the same name as the tenant or subtenant in 1936. The mortality of residents at these addresses during follow up from 1951 to 1989 was compared with that of the national population by the personyears method, with allowance for age and calendar period in five year intervals. Deaths before 1951 were excluded from the analysis because of uncertainties about the completeness of ascertainment during this period.
Within the cohort, associations between housing characteristics and mortality during 1951-89 were examined by a Cox's proportional hazards model. In addition to variables derived directly from the housing survey, we estimated risk in relation to a crowding index, defined as: population (Standardised mortality rate (SMR)= 1 03) as were death rates from circulatory disease (SMR=1 07), COPD (SMR=0 96), and stomach cancer (SMR=1 07). Table I shows the distribution of deaths from all causes within the cohort according to housing in the 1930s. Almost all houses had water closets, and the numbers with other types of lavatory were too small for meaningful analysis. Provision of a fixed bath correlated almost exactly with having a hot water tap, so results are presented for the latter only. None of the housing variables examined showed a clear relation to mortality in the full cohort. When analysis was restricted to those born after 1915, however, and especially to those born after 1925 (that is, those who were still children at the time of the housing survey), there was a trend to higher death rates in those with crowded dwellings and with no hot water tap. The strongest association was with the number of persons per bedroom in subjects born after 1925. This relation could not be attributed to any single cause of death, but the major contributions came from ischaemic heart disease, cerebrovascular disease, rheumatic heart disease, and COPD. Table II shows mortality from stomach cancer according to crowding and food storage facilities. There was no association with any of the variables examined, but the number of deaths among subjects born after 1915 was too small to rule out a relation to crowding or food storage in this subgroup. Only six deaths from stomach cancer were recorded in people born after 1925. Such imprecision in the classification of exposure would normally tend to obscure associations. Nevertheless, clear correlations have been shown in ecological studies using similar cross sectional data on housing. For example, an analysis of mortality in 212 areas of England and Wales during 1968-78 in relation to an index of crowding derived from the 1936 survey showed correlation coefficients of 0-64 for stomach cancer, 0-60 for bronchitis, and 0 53 for rheumatic heart disease.6 The strongest association in our cohort study was between all causes of mortality and the number of persons per bedroom in subjects born after 1925 (table I) . This measure reflects the need to share bedrooms, possibly a more potent influence on the transmission of respiratory and enteric infections than other aspects of crowding. Unfortunately, the number of deaths in the subgroup born after 1925 was too small to allow detailed analysis by specific cause of death. The fact that no similar association was apparent in the full cohort, however, suggests that the long term influence of housing on health is greatest in younger children.
This may explain our failure to show associations between housing and diseases such as stomach cancer, COPD, and rheumatic heart disease. Stomach cancer has been linked both with poor food storage facilities7 and with crowding in childhood. 6 The latter association emerged from a geographical analysis of mortality in relation to housing data similar to those on which the current study was We thank Jackie Sergent and Brian Pannett who discovered the records from the housing survey, and the staff of the NHS Central Register for their assistance in the tracing exercise.
